The report of a new autochthonous case of human American Visceral Leishmaniasis (AVL) in 1992 in the village of Guayabita, Aragua State, Venezuela ( 10° 16' N, 6 7°2 8 'W ; 5 0 0 m asl), led us to undertake an epidemiological study in this locality. A demographic survey was conducted using a structured questionnaire in which data was collected regarding sex, age, occupation, length of residence in the area and migratory history. A leishmanin skin test (LST) was applied and samples of venous blood for counter immunoelectrophoresis (CIEP) and immunofluorescent antibodies (IFAT) tests were drawn. The prevalence of positive LST was 11.4 %. The positivity was highest among males and increased with age. Young males seemed to be more exposed to infection than females. Since occupation per se did not seem to account for this association, it may be explained as a gender-associated behavior, leading to different degrees of exposure to sand flies. The canine population was also screened for leishmanial infection. One dog was shown to be parasitologically infected with Leishmania sp. Four out of 71 dogs (5.6 %) were positive for FG, CIEP, IFAT and Western Blot and 11 (15.5 %) were positive for CIEP. These results suggest that after almost 30 years of epidemiological silence, American visceral leishmaniasis has re-emerged in this focus.
State, in the west o f the country. Intensive work on the epidem iology o f this disease has been carried out until the 70s ( Pifano 1954; Pifano & Romero, 1964a , 1964b Amaral et al., 1961a Amaral et al., , 1961b Amaral et al., , 1961c Torrealba et al., 1961 , Torrealba 1970 . It was determined that American visceral leishmaniasis was endem ic in the rural areas, presented sporadic incidence, and that children, under ten years o f age, w ere the most affected strata o f the population. Although no natural infection was found in sand flies, L u tzom yia longipalpis was recognized as the only vector, based in the fact that this was the pre dominant anthropophilic sand fly sp ecies in the areas surveyed and it w as readily infected after being fed on an infected dog (Amaral et a i , 196ld ) . Only the dog has b een show n to be the reservoir o f AVL in Venezuela (Torrealba et al., 1961; Torrealba, 1970) . No sylvatic reservoirs have been reported, although a systematic search for L eis h m a n ia spp. infection has been carried out in over two hun-
dred feral animals, including 50 foxes ( C erdocyon thous) (Torrealba & Torrealba, 1964 1955 and 1995) . In the village Guayabita since the first human case described by Pifano (1969) , no others have been clinically detected until the case w e reporte here. During the last 30 years no canine AVL has been registered, nor have there been any studies carried out on human or canine immunogical status. This paper deals with the human and canine infection patterns am ong inhabitants and dogs o f this old focus w here AVL seem s to be re-emerging.
MATERIALS AND METHODS_________________

S t u d y a r e a
The village Guayabita ( 1 0°l6 'N, 67°28' W ; 500 m above sea level) is located in the valley o f Aragua State, in north-central Venezuela (Fig. 1) , at the foothill o f the C o rd illera d e la C osta (Costal Mountain Range). Based on the climate and the vegetation, Ewel & Madriz (1968) prepared. The inhabitants w ere gathered at the primary school w here they w ere informed about the disease and the purpose o f the study. Afterwards, with the aid o f me dical students, a census was made visiting each household and recording names, sex and age o f all family members. Additionally, a structured question naire was used on 26 (4 0 % ) o f the o f 65 families, in w hich data regarding occupation, length o f residence in the area and migratory history was collected. A cross-sectional study using leishmanin skin test (LST) and other serological tests, was carried out to exam ine the magnitude o f sero-conversion among the popula tion. Children under one year w ere excluded from the study. The leishmanin test was applied to 315 (5 8 .8 % ) individuals and venous blood samples for CIEP w ere obtained from those present in the houses at the moment o f the visit (n = 320), w hich represented 65 % o f the total population. IFAT w as performed on 191 (3 8 .7 % ) o f the samples.
SURVEY FOR CANINE INFECTION
The total canine population was also studied in Guayabita and blood samples w ere collected by jugular vein puncture after immobilization and se dation with Combelen. The active ingrédient o f this drug is chlorpromazine w hich produces muscular relaxation and seda tion. Parasite isolation was attempted in dogs with positive reaction to FG, using bon e marrow puncture and culture in blood-agar medium. D og sera w ere screened with counter im m uno-electrophoresis. Dogs that w ere positive by both o f these methods w ere subjected to IFAT and W estern Blot.
PARASITOLOGICAL AND SEROLOGICAL METHODS
Formolgelification test, em ployed to test the disproteinoem ia in patient and canine sera, w ere performed as described by Gutman et al., 1937 . Leishmanin skin testing and de tection o f anti-L eish m a n ia antibodies was carried out according to the follow ing proce dure:
Leishmanin skin testing T he antigen was prepared from a pool o f L e is h m a n ia spp., grown during eight days in agar blood medium, w ashed in PBS 0.02 M, pH = 7.4 and resuspended in p h y sio lo g ica l sa lin e c o n ta in in g 0 .5 % p h e nol at co n cen tratio n o f 1.5 x 106 prom astigotes/m l. This antigen was stored at 4 °C until use. Both, antigen and control material (physiological saline containing 0 .5 % o f phe nol ), w ere administrated in a dose o f 0.1 ml. intradermally on the volar surface o f both forearms and reading was done after 48-72 hours, using the bail-point pen m ethod. The test was considered as positive w hen an induration ≥ 5 mm was observed (Sokal, 1975; Ali & Ashford 1993a; Shiddo et al., 1995; W .H .O , 1996) .
Immunofluorescent antibodies test The antigen was prepared using w hole promastigotes o f an isolate o f L e is h m a n ia sp. from a patient with American visce ral leishmaniasis proceeding from the locality o f Chuao, Aragua Sate (25 km from Guayabita), according to the technique described by Pappas et al. (1983) . A reaction was considered positive w hen more than 5 0 % o f the organisms show ed com plete per ipheral fluorescence (titers≥ 1:32).
Counter im m unoelectrophoresis The antigen was prepared from the same parasite mentioned above and the soluble antigen was pre pared according to Bray et al. (1973) -The m ethod o f Bussard (1959) , modified by Delgado et al., (1978) was em ployed.
W estern Blot
This technique was em ployed for the follow-up o f the case and to his family members since they were consi dered as the group o f greatest risk o f infection in the area. The L e is h m a n ia antigen was separated by electrophoresis on 12 % SDS PAGE (sodium duodecyl sulfate/polyacrilamide gel electrophoresis) under reducing conditions. The gels were electroblotted (Towbin et al., 1979) onto nitrocellulose sheets and blocked in 2 % skimmed milk solution at room tempe rature with the respective sera in a 1:100 dilution in PBS containing 0 .0 5 % Tw een 20. After three w ashes, the strips were incubated for one hour with peroxidase conjugated anti-human IgG at an optimal dilution o f 1:1000 in PBS, w ashed again three times and developed on Kodak film using peroxidase chem olu m inescent substrate (Amersham ECL de tection system).
D ata an alysis
Data analysis was perform ed using Epi info-6.04b. antimoniate (Glucantim eR; Specia, Paris, France) for 15 days, at a dosage o f 30 mg o f antimony/kg o f body weight, to reach 21 gr. Following a 20-day rest period, a second round o f antimony at the same dose for 20 days was appplied. Although the clinical evolution was satisfactory, splenom egaly persisted, therefore ten days later, a third similar series o f Glucantime was given during ten days to reach a total o f 66 gr o f antimony. The IFAT, CIEP and the Western blot were repeated every four months in 1992 (August and D ecem ber) and every six months until Ju n e 1994. Last analysis were made in June 1997. At this time the IFAT and CIEP were negative, while the W B still remained reactive, but the Mr 66kDa antigen was not recognized.
RESULTS
D e m o g r a p h ic d a ta
T h e cen su s study record ed a total popu lation o f 493 inhabitants, 246 males and 247 females, living in occupation F= farmers; W= workers; E= employers ;S= students; H= housewives; T = traders 65 households. Family size varied betw een one and 23, with seven being the median num ber o f household mem bers. Figure 3 shows the age structure o f the population at risk by age and sex: 24.5 % o f the inha bitants w ere under ten years o f age and 46.9 % w ere under 20 years. Figure 4 shows the distribution by occupation and sex in a sam ple o f 135 individuals o f 26 families (26 %).
Reactivity o f the leishm anin skin test
A total o f 315 (6 3 .9 % ) individuals consented to be skintested (4 2 .2 % males and 5 7 .8 % fem ales). The global prevalen ce w as 1 1 .4 % . Tw enty o n e o f the males (1 5 .8 % ) and 15 o f the fem ales (8 .2 % ) w ere positive, with an induration o f 5 mm after 48-72 hs. T he diffe rence betw een sexes was significant (Odds ratio = 2.09; 9 5 % CL = 0.97 < OR < 4.50; X2 = 4.32; df = 1; P = 0.03757). Thirty-three other individuals show ed indu rations ranging from 1 mm to 4 mm. Skin test positivity increased with age, being significantly different among the various age groups (Fig. 5 ) (X2 = 23.28 df = 6 ; P = 0.0007). However, w hen the leishmanin posi tive villagers w ere exam ined by age and sex, no signi ficant difference was found am ong females by age (X2 = 9.19 df = 6 ; P = 0.16) while skin test positivity sug gests greatest infection am ong males over 20 years o f age, (X2 = 20.03 df = 6 ; P = 0.002). Among 83 skin tested subjects for w hom occupation was known, a significant high proportion o f w orkers was leishmanin positive (Fig. 6 ) (Odds ratio = 7.13; 1.89 < OR < 27.81 ; X2 = 12.3 df = 5; P = 0.0004538). However, as for age, the significance was observed am ong males (X2 = 11.34 df = 5 ; P = 0.00045) but not among females (X2 = 1 1 .3 4 df = 5; P = 0.00045). No correlation was found betw een the time o f residence in the village and the positivity to leishm anin skin-test among 24 o f the 36 positive individuals with anamnesis history.
SEROPREVALENCE TO SPECIFIC ANTIBODIES
A total o f 320 individuals, w hich included all leish manin positive, agreed to give blood for serological exam ination. All w ere tested for CIEP (7 0 .6 % o f the population) and 191 (3 8 .8 % ) w ere also tested for IFAT. Ten individuals (2 .8 % ) w ere reactive for CIEP and two (1 .0 5 % ) had an IFAT titer 1:128. O ne o f these was the case and the other was an 84 year old man. Additionally, six individuals (3 .1 % ) reacted with titers o f 1:32 (our threshold value) and seven (3 .7 % ) with titers o f 1:16. No significant differences w ere found among seroreactors o f different age-classes or occupations. Concor dance was not found w hen com paring reactivity bet w een the three tests used. Only two individuals with anti-Leishmania antibodies, as detected by CIEP and one with anti-Leismania antibodies detected by IFAT, w ere also leishmanin positive. C a n in e l e is h m a n ia s is A total o f 71 dogs w ere examined. Amastigotes were found in the bone marrow smear o f only one dog. Six (8 .5 % ) were sero-positive to FG and 11 (15.5% ) were sero-reactive with CIEP. These included those that had sera positive to FG. (Aguilar et al., 1998) and Brazil (Arias et al., 1996) , w here AVL is becom ing an urban and peri u rb an p ro b lem . T h e h u m oral im m une re sp o n se detected through CIEP and IFAT (titers 1:32) as well as the positive LST, is also suggestive o f the fact that Parasite, 1998, 5, 31 7 -3 2 3 M ém oire the parasite is circulating among inhabitants, in which, in most cases, the infections appear to be sub-clinical. The significance o f titers o f 1:16, in an area where other diseases w hich may produce cross-reactions (such as Chagas D isease or Malaria) are not present, remains to be determined. These may represent recent (subclinical) infections. T he prevalence o f AVL am ong the population, as measured by the specific cell mediated response (LST) was o f 11.4% . T he significance o f the leishmanin reaction has b een reviewed by Ali & Ashford (1993a) , w hich has b een used as an epidem iological tool in AVL studies. These authors have noted that the LST beco m es positive about o ne year after infection (and cure) o f American Visce ral Leishmaniasis, thus detecting past, self healing, infections. Southgate & MansonBarr (1967) and Pam piglione e t al. (1975) illustrated the potential o f the leishm anin test to indicate subclinical (cryptic) infections w hich increases with age (Bad arô et al., 1986 , Corredor et al., 1989 Ali & Asford, 1993a) .
In G uayabita the LST in creases w ith age, and it appears to be linked to the gender. Young males seem to b e m ore exp osed to infection than fem ales. Since occupation p e r s e does not seem to account for this situation, this fact may be explained with gender-associated behavior leading to diffe rent degrees o f exposure to sand flies. Men remain outside more than w om en until late hours w hen sand flies are actively searching for blood meal. T he p resence o f infected fem ales has already b een d etected in this locality (Feliciangeli et al. 1993) . The fact that the prevalence o f infection in dogs was not related to hum an cases in Guayabita, as observed elsew here (Evans et al., 1992; Rab et al., 1995) , is also suggestive that disease transm ission is mainly related to hum an behavior associated with vector bionomies, than to the presence o f infected dogs. Probably for this reason, the clustering o f leishm anin positivity in household contacts related before (Pam piglione et al., 1975 ; Ashford & Smith, 1985; Badarô et al., 1986; Nandy et al., 1987; Ali & Ashford, 1993b) was not consistent in G uaya bita.
Seeing that the LST may convert after AVL cure (Ali & Ashford, 1993b) , the usefulness o f this test in crosssectional surveys in different foci, is to b e recommended to update and understand the epidemiological situation o f the American visceral leishmaniasis. 
